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ABSTRACT 
 
Land degradation as a result of water shortage has become a major 
threat to the sustainability of development in arid, semi-arid and dry sub 
humid areas. Therefore, a pot experiment was initiated to study the effect 
of a combination of three regimes of water: L1 (100%), L2 (75%), L3 
(50%) of the amount recommended and three levels of compost 
management: control, M1(5 t ha-1) and M2 (10 t ha-1)  on performance of 
fodder sorghum, Abu 70 (Sorghum bicolor L) . 
Results showed that reducing water and increasing compost 
quantity had significantly increased plant height (cm) during all weeks. 
Application of compost showed that reducing water while increasing 
quantity of compost had significantly increased both fresh and dry weight 
(g/plant) and had yield similar as 100% water regime. Furthermore, 
reducing water and increasing quantity of compost had significantly 
improved soil quality .The increase in water holding capacity was 
from15.26 to 16.73 g kg-1, hydraulic conductivity from 6.4 to 13.91cm/hr, 
cation exchange capacity from 1.09 to 7.07 Cmol (+) kg-1 soil and soil 
organic matter from 0.268 to 38.703 g kg-1. 
This study suggested that reducing water and increasing quantity of 
compost can be alternative practice to combat desertification in poor 
sandy soils. 
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  ﺧﻼﺻﺔ اﻻﻃﺮوﺣﻪ
  
 و ﻧﻘﺺ اﻟﻤﺎء اﻟﺤﺎد ﻓﻲ اﻷراﺿﻲ اﻟﺠﺎﻓﺔ، ﺷﺒﻪ اﻟﺠﺎﻓﺔ و ﺷѧﺒﻪ اﻟﺮﻃﺒѧﺔ ﻣѧﻦ ﻧﻘﺺ اﻟﻌﻨﺎﺻﺮ ﻻ ﺷﻚ ان 
أآﺒѧѧﺮ ﻣﻌﻮﻗѧѧﺎت اﻟﺘﻨﻤﻴѧѧﺔ اﻟﻤѧѧﺴﺘﺪاﻣﺔ و ﻟѧѧﺬﻟﻚ ﻻﺑѧѧﺪ ﻣѧѧﻦ اﺑﺘﻜѧѧﺎر ﻃѧѧﺮق ﺗﺠﻌѧѧﻞ اﻻﺳѧѧﺘﻔﺎدة ﻣѧѧﻦ هѧѧﺬﻩ اﻟﻤﻴѧѧﺎﻩ 
  .اﻟﺸﺤﻴﺤﺔ ﻟﻠﺤﺼﻮل ﻋﻠﻰ اﻧﺘﺎﺟﻴﺔ ﻋﺎﻟﻴﺔ ﻓﻲ ﻣﺜﻞ هﺬﻩ اﻷراﺿﻲ
ﺢ اﻷﺛѧѧﺮ اﻟﺘﻜѧѧﺎﻣﻠﻰ ﻟﺘﻘﻠﻴѧѧﻞ ﻣﻴѧѧﺎﻩ اﻟѧѧﺮى ﻣѧѧﻊ إﺿѧѧﺎﻓﺔ اﻟﻜﻮﻣﺒѧѧﺴﺖ ﻹﻧﺘѧѧﺎج ﻋﻠѧѧﻒ  ﻟﺘﻮﺿѧѧﻴأﺟﺮﻳѧѧﺖ ﺗﺠﺮﺑѧѧﺔ 
ﻣѧﺴﺘﻮى ﺛѧﺎﻧﻲ و % 57ﻣﺴﺘﻮى اول، % 001 ﺑﺎﺳﺘﺨﺪام ﺛﻼﺛﺔ ﻣﺴﺘﻮﻳﺎت ﻣﻦ اﻟﻤﺎء أﺑﻮﺳﺒﻌﻴﻦ ، وذﻟﻚ 
 01هﻜﺘѧﺎر و / ﻃѧﻦ 5 ،هﻜﺘѧﺎر /ﻣﺴﺘﻮى ﺛﺎﻟﺚ ﻣﻊ ﺛﻼﺛﺔ ﻣѧﺴﺘﻮﻳﺎت ﻣѧﻦ اﻟﻜﻮﻣﺒѧﺴﺖ ﺻѧﻔﺮ ﻃѧﻦ  % 05
 ﻣѧѧﻦ ﻧﺒﺎﺗѧѧﺎت ﻋѧѧﻼف ﻟﺤѧѧﺼﻮل ﻋﻠѧѧﻰ اﻋﻠѧѧﻰ اﻧﺘﺎﺟﻴѧѧﺔ هﻜﺘѧѧﺎر ﺑﺎﺳѧѧﺘﺨﺪام ﺗﺮﺑѧѧﺔ رﻣﻠﻴѧѧﺔ ﺑﻐѧѧﺮض ا /ﻃѧѧﻦ 
 م و أﺧѧѧﺬت 7002/2/1 وﺣѧѧﺪة، ﺗﻤѧѧﺖ اﻟﺰراﻋѧѧﺔ ﻓѧѧﻲ ﻳѧѧﻮم 63ﺟﻤﻠѧѧﺔ اﻟﻮﺣѧѧﺪات اﻟﺘﺠﺮﻳﺒﻴѧѧﺔ . اﺑﻮﺳѧѧﺒﻌﻴﻦ
ﻗﺮاءة اﻷﻃﻮال ﻟﻠﻨﺒﺎﺗﺎت اﺳﺒﻮﻋﻴًﺎ و ﻣﻦ ﺛﻢ ﺗﻢ ﺗﻘﺪﻳﺮ اﻧﺘﺎﺟﻴﺔ اﻟﻌﻠѧﻒ اﻟﺮﻃѧﺐ و اﻟﺠѧﺎف ﻟﻬѧﺬﻩ اﻟﻮﺣѧﺪات 
  (. م7002/3/01)ﺑﻌﺪ اﻟﺤﺼﺎد 
آﻤﻴﺔ اﻟﻤﺎء اﻟﻤﺴﺘﺨﺪم ﻓﻲ اﻟﺮﻳﺔ ﻣﻊ زﻳѧﺎدة آﻤﻴѧﺔ اﻟﻜﻮﻣﺒѧﺴﺖ ادت اﻟѧﻰ زﻳѧﺎدة أﻇﻬﺮت اﻟﻨﺘﺎﺋﺞ ان ﺗﻘﻠﻴﻞ 
ﻓﻲ أﻃﻮال اﻟﻨﺒﺎﺗﺎت أﺳﺒﻮﻋﻴًﺎ و آﺬﻟﻚ اﻟﻌﻠѧﻒ اﻟﺨѧﻀﺮ و اﻟﺠѧﺎف ﻷﺑѧﻮ ﺳѧﺒﻌﻴﻦ ﻣﺜѧﻞ اﻻﺳѧﺘﺨﺪام اﻟﻜﺎﻣѧﻞ 
  %(.001)ﻟﻠﺮي 
ﻣﺒѧﺴﺖ ﺣѧﺴﻨﺖ ﻣѧﻦ ﺟѧﻮدة اﻟﺘﺮﺑѧﺔ ﻋﻼوة ﻋﻠﻰ ذﻟﻚ اﻇﻬﺮت اﻟﻨﺘﺎﺋﺞ ان ﺗﻘﻠﻴﻞ آﻤﻴﺔ اﻟﻤѧﺎء و زﻳѧﺎدة اﻟﻜﻮ 
، اﻟﺘﻮﺻѧﻴﻞ اﻟﻬﻴѧﺪروﻟﻴﻜﻲ  (1- ﺟѧﻢ آﺠѧﻢ05.71 اﻟѧﻰ 03.51ﻣѧﻦ )ﻣﻘѧﺪرﺗﻬﺎ ﻋﻠѧﻰ ﻣѧﺴﻚ اﻟﻤѧﺎء  ﺑﺰﻳѧﺎدة
 س ﻣѧﻮل 04.11 اﻟѧﻰ 90.1ﻣѧﻦ )، اﻟѧﺴﻌﺔ اﻟﺘﺒﺎدﻟﻴѧﺔ اﻟﻜﺎﺗﻴﻮﻧﻴѧﺔ (ﺳѧﺎﻋﺔ /  ﺳѧﻢ 06.91 اﻟѧﻰ 04.6ﻣﻦ )
  (.1- ﺟﻢ آﺠﻢ33.21 اﻟﻰ 86.2ﻣﻦ )اﻟﻤﺎدة اﻟﻌﻀﻮﻳﺔ و ﻣﺤﺘﻮاهﺎ ﻣﻦ ( آﺠﻢ ﺗﺮﺑﺔ)+( 
ﻤﻴﺔ اﻟﻤﺎء ﻣﻊ زﻳﺎدة اﻟﻜﻮﻣﺒﺴﺖ ﺗﻤﺜﻞ ﻣﺼﺪر ﻟﺘﺮﺷﻴﺪ اﺳﺘﺨﺪام اﻟﻤﺎء ﻓѧﻲ هﺬﻩ اﻟﺪراﺳﺔ ﺗﻘﺘﺮح أن ﺗﻘﻴﻞ آ 
  . ﻟﻨﺒﺎﺗﺎت اﺑﻮ ﺳﺒﻌﻴﻦﺗﻠﻚ اﻟﻤﻨﺎﻃﻖ اﻟﺘﻲ ﺗﻌﺎﻧﻲ ﻣﻦ ﻧﻘﺺ ﺣﺎد ﻓﻲ اﻟﻤﺎء ﻟﻠﺤﺼﻮل ﻋﻠﻰ أﻋﻠﻰ اﻧﺘﺎﺟﻴﺔ
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CHAPTER ONE 
INTRODUCTION: 
 More than 60% of the area of Sudan lies in the arid and semi arid region 
which is characterized by low and erratic rain fall. Salih, (2007) stated that 
the desert extends from north to south at an alarming rate and he also 
mentioned that about 13 States out of the 26 States of the Sudan are 
affected by desertification. 
Desertification has been defined as land degradation in arid and semi arid 
regions, also including partial dry sub-humid regions, resulting from 
various factors, including climatic variation and human activities 
(UNCED, 1992). 
Degraded soils are mostly nutrient poor soils because of low content of 
organic matter which is essential in improving soil physical, chemical and 
biological properties (Sidhu, 1993).  
Aeolian sandy soils have weakly developed profiles and a loose 
consistency (Henry, 2005). They are largely barren ecosystems 
characterized by frequent drifting of sand, poor plant substrates, and weak 
biological activity. A study carried out by Mtabanegwe et al (2007) on 
sandy soils in Zimbabwe to investigate the effect of organic resource 
quality on maize yield showed that maize yield increased linearly with 
total N added in these resources in combination with N fertilizer. They 
documented improvements in soil physical properties and in maize yield 
and shown significant correlations between soil organic matter and 
porosity, water holding capacity and yield. 
 2
In many of the arid and semi arid regions of the world water is likely to 
become the most critical resource and the most limiting factor in the 
production of food (Elquosy, 1998).There is more interest in utilizing soils 
of low or marginal productivity for crop production to match the demand 
for agricultural products (Cecil, 1990). 
Organic amendments have been proposed as an effective method to 
improve physical properties of soils. Amelioration of these properties is 
largely based on increasing organic carbon in the soils (Garcia, 1992). 
Sudan produced about 600 thousand ton/year of sugar cane residues (Ali, 
2005), that might be of value if recycled to the soil. Studies on the use of 
baggasse compost in ameliorations of sandy nutrient poor soils are rare. 
Therefore, the objective of this study was to determine the effect of 
incorporation of compost from sugar cane residues (by-product) in the soil 
to enhance the growth and performance of fodder sorghum grown in a 
nutrient poor sandy soil. 
Specific objectives include: 
               1- Evaluation of compost as a source of plant nutrients  
               2- Improvement of soil quality. 
 3
3- Hypothesis: The study hypothesized that surface application of compost 
improves quality of sand soil by improving water storage capacity and 
nutrient status.  
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CHAPTER TWO 
REVIEW OF LITERATURE 
2.1 Introduction   
Arid and semi-arid environment cover more than 40% of the global land 
surface (Deichmann and Eklund, 1991) and provides habitat to human. 
Rural people in these regions ultimately depend on the effective use of 
natural resources (Reynolds, 2001). Structural stability of soils influences 
their behavior during processes of degradation and considered as factors 
controlling their hydrology, stability and erodibility. Amelioration of sandy 
soils is based on increasing organic carbon content. The growing scarcity 
of organic matter and water in the agricultural soils of the sub-Saharan 
countries of the arid tropics (example Sudan), as a result of adverse 
climatic conditions and inadequate soil management practices, has led to 
the search for new resources of organic matter to increase its level in the 
soil and water managing (Dinel et al., 2004; Marche et al., 2003; Englande 
and Reimers, 2001).The increased importance of compost, necessitate that 
management strategies should focus on maximizing the benefits of its 
incorporation. Organic residues can be used as organic amendments for 
both agricultural purpose and for rehabilitation of degraded areas 
(Zbytniewski and Buszeweski, 2005).                                                                                      
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2.2 Soil quality of arid and semi-arid regions: 
  Most desert soils are developed from Aeolian deposits with weakly 
developed profiles and loose consistency (Barth., 2000).Moreover, wind 
erosion and accumulated sand are recognized as the primary forms of crop 
land desertification in the arid and semi-arid regions. Sandy soils are 
largely barren ecosystems characterized by frequent drifting of sand, poor 
plant substances and weak biological activity. Low content of organic 
matter of these soils tend to be described as fragile in nature, therefore, 
organic matter changes moisture regimes of sandy soil and they are 
important in their development and /or reclamation.                          
Traditionally, the quality of soil has been mainly associated with its 
productivity (Hornick, 1992), whereas more recently, the definition has 
been expanded to include the capacity of a soil to function within 
ecosystem boundaries to sustain biological productivity, maintain 
environmental quality, and promote plant and animal health (Doran and 
Parkin, 1994). Soil quality depends on a large number of chemical, 
physical, biological and biochemical properties and its characterization 
requires the selection of the properties most sensitive to changes in 
management practices (Yakovchenko et al., 1996). Decomposition of 
organic matter involves a wide range of metabolic processes with the 
active participation of soil enzymes as biological catalysts of these 
reactions. Under suitable environmental conditions, the extent of soil 
organic matter turn over is mainly controlled by the size and activity of the 
microbial biomass (Martens, 1995). 
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2.2.1 Water problems in arid lands: 
 Water is the basic element of life. God almighty expressed its importance 
In the Holy Qoran in averse which means: and from water we created 
every living thing. No other environment in the world is suffering more 
than dessert environment in the lack of water. This is a major reason 
behind unsustainable farming in many arid countries of the world 
(Mcintoch., 2004) .                     
The idea of water is always considered as the backbone of any 
agricultural scheme, however, and the circumstances of developing 
countries, water is touchy issue that is usually faced with a number of 
constrains. In many of the arid and semi arid region of the world, water is 
likely to become the most critical resources and the most limiting factor 
in the production of food (Elquosy, 1998).However, moisture 
management from the addition of compost might provide greater drought 
resistance and more efficient water utilization, therefore, the frequency 
and intensity of irrigation may be reduced, recent research suggested the 
addition of compost in sandy soils to increase the water holding capacity 
(Henry, 2005). The development of existing resources and the addition of 
new sources are becoming more interesting on the other side application 
of compost to degraded lands stand as the most appropriate solution for 
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some of the chronic and acute problems of water deficit in the arid and 
semi- arid regions (Elquosy, 1998). 
2.3 Role of organic matter in amelioration of sandy soils:       
2.3.1 Introduction: 
Soil organic matter has been considered an important indicator of soil 
quality because it’s a nutrient sink and sources, enhances soil physical 
and chemical properties and promotes biological activity (Doran and 
Parkin 1994; Greogorich et al., 1994). However, the content of organic 
matter changes very slowly and many years are generally required to 
detect changes resulting from addition. In contrast, there is growing 
evidence that microbiological processes may response to addition over 
shorter time scales than other soil properties. Consequently, these 
properties are used as early and sensitive indicators of changes produced 
by management practices, or environmental condition (Kandeler et al., 
1999). A study carried out by Matbanegwe et al., (2007) on sandy soils in 
Zimbabwe to investigate the effect of organic resource quality on maize 
yield showed that maize yield increased linearly with total N added in 
these resources in combination with N fertilizer, justifying the high 
organic matter loading strategy (e.g. 20 t ha-1) for manure, fresh litter and 
composted litter. Saad (2004) studying the effect of baggasse and 
Azadirachta India residues in agriculture, showed that in sandy soil 
 8
organic carbon percentage (O.C%) and pH increased from 0.2999 to 
3.091% , 7.5 to 8.33 respectively, which reflects the improvement  of 
sandy soil properties using organic residues. Organic matter had many 
other beneficial effects on soil quality (Karlen and Cambardella 1996).                                  
2.3.2 Application of Compost:                                                                             
Composting is a result of microbiological activities which converts 
organic matter to more stable, humified forms and to in organic product 
(e.g. carbon dioxide, water, ammonia, nitrate, methane) under controlled 
condition, resulting in heat as metabolic waste product (Reinikainen and 
Herranen, 1999) 
2.3.3 Compost Quality: 
Compost quality is closely related to its stability and maturity. The 
abundance of chemical and biological changes that occur during 
composting, and the range of methods suggested in literature, has made it 
difficult to green on methods for practical assessment of maturity 
(Itavaara et al., 2002; Wang, 2004). Various parameters have been used 
to assess the quality and maturity of compost these include C: N ratio of 
the finished product, water soluble carbon, and the carbon dioxide 
evaluation from the finished compost (Garcia et al; 1992; Huang et al, 
2001; Wu and Ma, 2002). Germination index, which is indirect 
quantification of compost maturity (Cunba Queda., 2002),however, is 
 9
difficult to apply across wide range of compost prepared from different 
organic wastes (Roletto et al., 1985; Saviozsi et al; 1988; Benito., 2003). 
Microbial succession plays a key role in composting process and 
appearance of some microorganisms reflects the quality of maturing 
compost (Ishii et al., 2000). Compost stability is an important aspect of 
compost quality. It has some relation to the degree to which the organic 
matter has been stabilized during the composting process (Eggen and 
Vethe, 2001; Weppen, 2002). Some workers e.g. (Goyal et al., 2005) 
investigated that no single parameter can be taken as an index of compost 
maturity, however, C: N ratio and CO2 evolved from finished compost 
can be taken as the most reliable indices of compost maturity similarly 
Vogtamann and Fricke., (1989) concluded that not only the technical 
aspects but also the quality of the compost are important, this includes 
the undesirable component like visually irrigation particles in the forms 
of heavy metals and xenobiotics. Gacia et al., (1992) suggested that in 
mature municipal compost the amount of CO2- C evolved should be less 
than 500 mg CO2-C per 100g total organic C in the compost, More CO2 
evolution indicates that compost is not stabilized and need further 
decomposition. 
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The C:N ratio should be below 20 which is an indication of an acceptable 
compost maturity (Bernal et al., 1998). However, Hirari et al., (1983) 
stated that the C:N ratio cannot be used as the rely indicator of compost 
maturity, since the values for well. Composted materials present great 
maturity reliability, due to characteristics of the waste used. The compost 
is considered as mature if the maximum temperature is less than 40°C, 
oxygen concentration is higher than 5% (Reinikainen and Herranen, 
1999). At maturity, the compost should have moisture content of 66%, 
7.7% C and 0.628 N, C:N ratio 12.3:1, pH 7.6, and an EC of 2.4 d Sm-1, 
trace elements concentrations in the compost should be as follows (in 
mgkg-1 dry weight): Cu, 2008; Ca, 47000; P, 8750 Na, 2370; K, 15028; 
Mg, 9878; Fe, 5975; Mn, 927; Zn, 321; S, 2871; B, 34; Cr, 33; Ni, 29; 
Pb, 32; and Mo, 5 the national standard of Canada for compost quality 
(BNQ 1997). Moreover, microbial respiration is considered as a reliable 
index of microbial activity (Nannipieri et al., 1990), as well as a good 
indicator of the processes of organic matter mineralization, also, 
temperature decline considered as an indicator of process complete and 
compost stability (Russel et al., 2003).   
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2.3.4 Compost advantages: 
 Forst et al. (1995) has stated that has the following advantages: 
• Prevents the loss of N through ammonia gas (NH3) by fixing N into 
organic forms. 
• Allows the safe use of materials such as Tannery wastes and sawdust 
that otherwise immobilize soil nitrogen. 
• Distributes mineral soil an amendments more evenly than direct 
application. 
• Reduces pathogen populations when temperatures reached 150° F 
and destroys weed seeds when temperature reach 175° F 
• Reduces the volume of material that has to be applied. 
• Storage and handles more easily. 
• Reduces N availability below levels that will burn plant. 
2.4 Factors affecting decomposition of organic matter: 
Douglas and Rickman, (1992) mentioned to useful of organic residues 
decomposition to the soil However, slower decomposition may imply 
slower nutrient cycling, which for instance can prolong the period of N 
immobilization by N-deficient residues under some circumstances 
(Schomberg et al., 1994). Generally, residues left on the surface, 
decompose more slowly than buried residues this is particularly because  
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buried residues are subjected to more soil organic matter contact, thereby, 
enhancing microbial grazing (Parker 1962; Schomberg et al, 1994). The 
formation of soil humic substances depends largely on the quantity and 
composition of the residues (Rasmussem and Collins 1992). 
Decomposition rates have been related to initial residues N concentration, 
Labile Carbon fraction, Lignin content, carbon to nitrogen ratio, etc. 
(Melillo et al. 1982; Collins et al., 1990; Somda et al., 1991). 
Decomposition is essentially a biological process (Lavelle et al., 1993) 
but its affected by biotic factors through their effect on soil 
microorganisms (Mesquita et al., 1998).These factors are related to other 
factors associated with quality such as, C, N, P and K content. 
2.4.1 A-biotic factor: 
 Factors which determine the activity of the decomposer community 
include a variable microbial population (Maga and Lynch 1986; Rao et 
al., 1996), composition of the decomposer community (Stott et al., 1986) 
and environmental factors suitable for their metabolism (Parr and 
Papendick 1978; Tanaka, 1986). Considerable efforts have been directed 
towards determining the impact of various environmental variables on 
composting (Suler and Finstein, 1977; Rao et al., 1996). These variables 
include temperature and moisture content. 
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2.4.1.1 Temperature:  
Decomposition is influenced by temperature (Butler,1999), the extend of 
organic matter decomposition at any particular time is related to the 
temperature at which composting takes place (Saviozsi et al., 1988).  
2.4.1.2 Soil texture: 
Skjemstad et al., (1993) stated that, fine soil particles and organic 
material interact in the soil to form complexes and micro-aggregates that 
render organic substances less susceptible to biodegradation, however, 
Pare and Gregorich, 1999) concluded that the higher mineralization in the 
fine texture soil was due to their high organic N content and the presence 
of clay materials that probably favour mineralization because of their 
large surface area. Other researchers reported that decomposition of 
organic materials in heavy texture soils are slower than that under coarse 
texture. They attributed this mainly to physical protection of organic 
materials by fine clay (Doran et al., 1994). 
2.4.1.3 Soil pH: 
Some studies showed that decomposition of organic materials in the soil 
is greatly influenced by soil pH. For example, Motavalli et al., (1995) 
found that low pH values decrease microbial activities and 
decomposition of organic matter, thereby, decreasing of nitrogen from 
decomposing organic materials.              
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2.4.2 Biotic Factor:  
2.4.2 A Lignin and Cellulose:  
In general, lignin and cellulose are known to be resistant to microbial 
degradation and form complex compounds in the soil. Most organic 
materials initially decompose rapidly, thereafter; the decomposition 
slows because of the greater resistance to decomposition of remaining C 
compound. The higher the lignin and polyphenolic content of organic 
materials, the slower their decomposition (Palm and Sanchez,1991).High 
levels of cellulose content has been detected through the active phase of 
composting(Cunba Queda et al.,2002; Mondini et al., 2004). Lignin 
decomposes slowly and represents recalcitrant fraction in soil (Haider, 
1992). During decomposition of lignin, intramolecular bonds between 
phenylpropanoid components of the lignin are cleaved and oxide (Chen 
and Change, 1982). Goyal et al., (2005) showed that sugarcane trash has 
more recalcitrant carbon due to presence of large amount of lignin and 
have low cellulose contents as compared to water hyacinth. Par and 
Gregorich, (1991) showed that plant like alfalfa which contains lower 
soluble fibers (cellulose and hemi cellulose) release more N compared to 
residues from maize and Soya bean with higher soluble fibers However, 
Manfongoye et al., (1998) mentioned plant residues with low lignin 
 15
content (67-140 g kg-1) release N rapidly compared to that with high 
lignin content (143-193 g kg -1). 
2.4.2 B Nitrogen content and C/N ratio: 
The C/N ratio and N content were largely used in the prediction of N 
mineralization. For equally decomposable materials, the fraction of 
mineralizable organic N is linearly related to substrate C/N ratio; 
however, sole knowledge of N content or C/N ratio can be used to predict 
the release of N from different substrates, unless the substrates have a 
similarly C/ Chemistry.  
2.4.2 C Polyphenols: 
Polyphenols are water-soluble phenolic compound that are capable of 
binding plant protein and N (Fox, 1990). Thus, reduce the release of 
nitrogen from decomposing plant material (baldwin et al., 1983). 
Literature on effects of polyphenols was also different but in general 
agreed with the fact that polyphenools retard decomposition in this 
respect, Browaldh, (1997)    cited that relatively insoluble protein-binding 
phenols are potential inhibitors to nitrification, while a water soluble 
phenolic compounds are less in activity, therefore; the binding of proteins 
to phenolic compounds inhibits their decomposition as early as 2 to 8 
weeks after incorporation. Manfongoye et al., (1998) he showed that 
instead, active polyphenol (soluble) are important, as they are responsible 
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for chelating the N and total polyphenol was not useful predict parameter 
of N mineralization, but their protein binding capacity can be a useful 
indicator of N- mineralization. Plam and sanchesz (1991) found that, 
plant materials with low soluble polyphenol (1.4%) decomposed twice as 
fast as those having higher polyphenol content (3.4%). 
2.5 Effect of incorporation of compost on crop-soil system: 
Compost application to agricultural lands has many benefits; it improves 
the soil physical, chemical and biological properties, and provides 
nutrients to the soil (Epstein, 1977). They are known to affect soil 
physical properties (Blair et al., 1997), availability of soil nutrients 
(Wade and Sanchez (1983), and soil faunal population (Rao, 1995). 
2.5.1 Effect on the physical properties: 
The addition of compost to soils may provide many benefits over that 
provided by fertilizer application. The addition of compost matter to soil 
has shown to improve water holding capacity, cation exchange capacity 
(CEC), and aggregation and bulk density. (Hudson 1994; Bardy and 
Weil, 2000; Singer and Munns 2002), Addition of organic matter 
ameliorates harsh soil condition as part of restoration is recommended to 
improve the vegetation establishment and increase the rate of community 
succession (Bardshaw and Chadwick, 1980). Organic matter is an 
important soil component in improving soil physical properties, this is 
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essential to sustaining the productivity particularly in arid, semi-arid 
region where there is low input of organic matter. A number of studies 
indicated the beneficial effects of organic matter on improving soil 
structural stability in both non-saline sodic and saline-sodic soils 
(Brazegar et al., 1997; Dexter, 1988; Tisdall and Odes, 1982). The 
influence of organic matter on soil physical properties depends upon 
amount, type and size of added organic materials (Fortune et al., 1989; 
Tisdall and Oades, 1982). Barzegar et al., (2002) found that the effect of 
different organic materials, from farm yard manure, composted baggasse 
and wheat straw, on improving the soil physical priorities was similar. 
Pellegrini., (2005) showed that the influence of organic amendments on 
soil physical properties is depends on soil properties.  
2.5.1.1 Bulk Density and Infiltration rate:                                                                              
Bulk density is the ratio of the mass of dry soils to the bulk volume of the 
soil occupied by the dry soils (Hillel, 1998). High bulk density impeded 
water infiltration and plant rooting, thus effectively reducing plant 
productivity. Incorporation of compost into the soil reduces the bulk 
density due to low bulk density and ability to increase soil aggregate 
stability results in lower soil bulk density (Dexter, 1988). Barzeger et al., 
(2002) stated that application of organic materials significantly decreased 
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soil bulk density. Compost reduces soil bulk density and soil impedance, 
while increasing water stable aggregation and improving infiltration 
(David et al, 2001). Sidhu and Sure (1993) in their study they found that 
incorporation of organic materials  increased  infiltration rate of about 1.4 
times and available water by 2 cm in the 180cm depth of the soil profile 
and it decreased resistance to soil penetration. Ekwue and El-Shakweer 
(1992) showed higher soil porosity and infiltration rate and attributed that 
to the addition of organic matter to soil. Similarly, application of organic 
materials significantly increased infiltration rate and water retained to 
less than –100kpa Barazegar, (2002).      
2.5.1.2 Aggregate stability: 
Fortune et al., (1989) indicated that a mixture of fluvic and humic acid 
from farm yard manure was most effective in increasing soil aggregation. 
However, Barzegar et al., (2002) stated that application of organic 
materials   increased aggregate stability. Tisdall and Oades (1982) and 
Blair and Crocker, (2000) mentioned that the stability of soil aggregates 
increases with increased concentration of soil organic matter. 
2.5.1.3 Water holding capacity: 
Sur., (1992) mentioned that organic matter in the form of green manure 
increased soil water holding capacity. David (2001) concluded that soil 
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moisture content significantly increased with elevated levels of compost. 
They attributed this increase to the capacity of the soil to retain water.  
2.5.2 Effect on chemical soil properties: 
The addition of compost to soil may modify the pH the final mix. Soil pH 
and EC were increased with increased rate of compost application 
(Zheljazkov et al., 2003). Cecil (1990) found that in his study of 
undigested sewage sludge compost and inorganic fertilizer improved the 
N and P concentration in the soil which were found to be 3.552 and 4.39 
g kg-1, respectively compared with in organic fertilizer while resulted in 
0.456 and 0.250 g kg-1, respectively, Therefore, enabling them to retain 
nutrients longer. Compost addition increases soil pH and electrical 
conductivity (Valtcho Philip., 2004). Saad (2004), who studied the use of 
baggasse and Azadirachta india residues in agriculture, found that soil 
pH increased from 7.5 to 8.3. 
2.5.3 Effect on the biological soil properties: 
Henry (2005) stated that compost-C is the energy source for soil micro-
organisms and the population of fungi, actinomycetes, and bacteria. Also 
promotes biological activity (Doran and Parkin, 1994; Greogorich et al., 
1994).  
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2.6 Effect of incorporation of compost on Yield: 
Wheat straw was found to increase wheat yield in the semi-arid region 
(Baldock et al., 1994; EL-Shakweer et al., 1998). Barzegar et al., (2002) 
stated that application of organic materials had significantly increased 
wheat yield, they found that composted sugar cane baggasse increased 
wheat grain yield by 14% over the control. Another study carried by 
Sidhu and Sur (1993) in a sandy loam soil where  they found that  
incorporation of legume compost to maize and wheat had significantly 
increased grain yield of maize. Further more, it decreased the number of 
barren plants and increased the number of cobs plant grain weight cob-1, 
and 100- grain weight respectively. 
Richards et al., (1999) mentioned that there was a significant (P≤0.05) 
positive effect of manure compost application on soil mineral nitrogen 
(SMN) and hence improving plant growth and productivity. Other study 
carried out by Voltcho  et al., (2004) to determine the effect of amending 
soil with various rates of high-Cu compost (0, 20, 40 and 60% 
compost/soil by volume) on Dill (Anethum graveolones L.) and 
peppermint (Mentha  piperital L.) yields, found  significant (P≤0.05) 
effect of compost on yields. However, Dill yields were greatest in the 20 
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or 40% compost treatments, but peppermint yields were greatest in the 
20% treatment.  
Canali et al., (2004) reported that effect of long term addition of 
composts had increased soil available nutritive elements to crops, and 
hence increased yield. 
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CHAPTER THREE 
MATERIALS AND METHODS 
3.1 Experimental layout  
3.1.1 General: 
This experiment was carried out during the winter of 2007, from 1 
February to 10 march to study the effect of compost and water 
management on yield of sorghum bicolor L. The experiment was 
conducted at the  farm of the Faculty of Agriculture, University of  
Khartoum (Shambat) Latitude 15° 14 N, Longitude 32° 32 E.  
3.1.2 Test crop:  
Annual sorghum (Sorghum bicolor L.) was selected for this study and the 
seed were purchased from Arabic Sudanese seed company (ASSCO), 
Sudan, Khartoum. 
3.1.3 Soil material:  
The soil material used in this study was sand soil, initiated properties (table 
3.1) collected from West Omdurman.The soil of the site was classified as 
order: Aridisols, Hyperthermic, sandy clay loam, mixed, gypsic cambi 
orthid (The National Centre for Research,1994).  
3.1.4 Compost:  
The compost used in this study was produced aerobically from sugar cane 
residues (baggasse) during the period January to February 2007, initial  
Properties (Table3.2).
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Table (3.1): Main physical and chemical properties of the experiment soil 
 
       chemicals properties          soluble cations Physicals properties S.P.D 
O.M CEC K Na ECe SP agg.st I.M.C. H.C. W.H.C. sand silt clay 
gkg-1  meq/l meq/l dSm-1 % % % Cm/hr gkg-1 % % % 
pH 
 
7.7 2.68 1.09 0.13 0.3 0.6 21.26 24.6 0.46 6.4 15.26 81.36 4.15 14.49
                               Heavy elements                                                           trace elements 
Pb Co Ni Zn Mn Fe 
mg/l mg/l mg/l mg/l mg/l mg/l 
ND ND 0.034 0.070 0.248 0.094 
 
• ECe. = Electric conductivity of the saturation extract     ND.= Not determined 
• O.M.= organic matter                                                     CEC.=Cation exchange capacity Cmol (+) kg-1 soil 
• S.P.  = saturation percentage                                           W.H.C.= water holding capacity 
• Agg.st. = aggregate stability                                            H.C.= hydraulic conductivity 
• I.M.C. =initial moisture content                                      S.P.D= soil particle distribution  
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Table (3.2): Main physical and chemical properties of the compost 
 
chemical properties physical properties 
O.C% pH ECe dSm-1 N% P% K% C:N ratio W.H.C.% B.Dg/cm3 
36.94 7.16 0.436 3.18 2.3 2.2 11.61 81.5 0.176 
particle size distribution heavy elements trace elements 
>2mm 2-.85mm 0.85-0.25 <.25mm Pb Co Mo Zn Cu Fe 
g % g % g% g % mg/l mg/l mg/l mg/l mg/l mg/l 
16.3 26.1 47 10.6 ND ND 0.030 0.675 0.127 26.862 
 
• W.H.C. = water holding capacity                          O.C. = organic carbon % 
• B.D.     = bulk density                                            Ece. = electrical conductivity  
• ND.      = Not determined 
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3.2 Description of Experiment: 
Ten Kg of soil was placed in cylindrical plastic pots, 5 cm height and 
26 Cm internal diameter. The top 10cm of pots were left for irrigation 
water. A total of 36 pots were used for the whole study, treatments; 
namely, three Levels of water regimes X three management of 
compost (M0, 5 t ha-1, 10 t ha-1) X 4 replications. The pots were 
arranged in a Complete Randomized Block design (CRD) in the 
horticultural orchard of Faculty of agriculture, University of 
Khartoum. The main plots were assigned to water treatment and the 
sub plots to the compost management. 
All plants were thinned to three plants/ pot two weeks after 
germination and irrigation was then started using different Levels  of 
water (L1, L2 and L3) 100% 75% and 50%, respectively depending on 
the quantity of irrigation for one fedan (4200m2). The irrigation 
interval chosen was 7 days. Nitrogen N fertilizer source was applied in 
split doses the first does at sowing and the second was approximately 
applied 45 days from germination at the rate of 125kg / ha. 
3.3 Data collection and Assessment Methods       
3.3.1 Yield and yield components:  
Plants of each pot were weekly measured by cm to obtain the mean 
height of plants above the soil surface. Mean height was measured by 
the following formula:  
) cm(ts plan3 of the  height total) = cm( Mean height   
3                          
At harvest (optimum times 70 days), plants were cut by a blade at 
about 5 Cm above the soil surface. Fresh weight of Abu 70 plants after 
70 days was determined using (balance). Following the formula 
below, the mean fresh weight of plants was computed;    
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) g(nts total weight of pla) = g( plant ght shooteiMean w 
3                         
Plants were then oven dried (70C°) for 48 hrs and dry matter yield was 
recorded according to the following formula:  
  
100X) g(weight dry  –) g(fresh weight % = Dry matter   
Dry weight (g)  
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3.4 Irrigation: 
Table (3.3) Amount of Water added (0.0572 m2) per pot 
Treatments Number of the 
irrigations 
Intervals (days) Total amount of water 
per pot 
L1 
L2 
L3 
10 
10 
10 
7 
7 
7 
0.05722  
0.04291 
0.02861 
 
* Water treatment application 
Amount of irrigation water was M3/ plot, size of plot was according to 
the formula: A= 3.14XR2  
 3.14X (13.5)   = 0.0572 m2  
3.5 Soil analysis   
 3.5.1 Physical properties                 
3.5.1.1   Particle size distribution: 
 The content of sand, silt and clay was determined using the hydrometer 
method previously developed by Day (1956), 40 g air dry (2mm) soil 
was transferred to the special metal dispersion beaker, with exactly 
50mL 10% sodium hexameta phosphate solution buffer shaked for 10 
minutes. The beaker was attached to dispersion machine and stirred for 
5 minutes. Then after, the contents were washed in to sedimentation 
cylinder and diluted to 1000 ml with distilled water. The contents of the 
cylinder were then dispersed for about 10 onces using the plunger and 
the time after the last dripping was taken as time zero.  
Measurement:  
The hydrometer (152H.62 ASTM soil hydrometer) was carefully 
inserted into the suspension and reading was taken after 40 seconds 
and that represents values for clay and silt content. The temperature of 
the suspension was also recorded. A reading for the hydrometer in a 
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blank suspension consisting of the dispersion agent diluted to 1000 ml 
was taken as a control. After 2hrs, the hydrometer reading was again 
recorded for the determination of clay.  
Calculation:  
100X.36 0X) .4 19–1T) + (B2 R–S 1R() % = silt+ Clay (  
Soil weight  
100X.36 0X ) .419-2 T() + B2 R–S 1R(% = Clay  
Soil weight  
 
R1S = Reading of Hydrometer (Sample)  
R2B = Reading of Hydrometer (Blank)  
T1= temperature of suspension after 40 sec  
T2 = temperature of suspension after 2 hrs. 
Silt % = (clay + silt% - clay %)  
Sand = 100 – (clay + silt). 
3.5.1.2 Hydraulic conductivity:  
Hydraulic conductivity (cm/hr) is used as parameter for saturated 
water flow. Water flow was measured into treated vertical soil 
columns. The prepared soil sample was poured into small portions in 
the glass column, tapped on the lab bench from a height of 5 cm ten 
times, the weight was calculated to give a certain height and bulk 
density. The soil columns were held vertically on stand, filter paper 
was placed at the top of the soil in the column to prevent disturbance 
of the glass column. Content water head was established. This head 
was kept constant by inverting volumetric flask full of water at the 
surface of the water head so that the mouth of the flask drop of water 
was calculated to give a certain height and bulk density of the soil 
column. When all the soil in the column was saturated and the first 
drop of water came out of the column, the time was recorded; the 
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amount of water received at the bottom of column was collected and 
measured at a constant time interval, then the Hydraulic conductivity 
was calculated according to Darcy equation (Bower and Petersen., 
1950). 
  QL= K   
          TAH 
Where Q = volume of water passing through soil column. (cm3). 
T = time taken for Q to pass. 
A = cross sectional area of the column (cm2). 
L = Height of the soil column in (cm). 
H = Hydraulic head (constant head). 
K = Average hydraulic conductivity (Hydraulic constant cm/ hr). 
3.5.1.3 Water Holding Capacity (W.H.C):  
Gravimetric soil water content was measured by taking the fresh 
weight of the soil sample and subtracting the oven dry weight of the 
sample drying in 100°C to constant weight.  
W1 = Air dry weight of the sample. 
W2 = oven dry weight of the sample. 
100X2 W-1W% = C .H.W: Calculation  
W2                                     
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3.5.2 Chemical properties: 
3.5.2.1 Soil pH: 
PH was measured from samples previously crushed sieved through 2 
mm size. A saturated soil paste was prepared with distilled water and 
the paste was allowed to stand at least 24 hour, extracted through 
suction unit, then after, pH (Model 3505) was read by inserting the 
combine electrode into the extract and raised and lowered repeatedly 
until a represented pH reading was obtained.  
3.5.2.2 Organic carbon: 
Procedure: Exactly 2.5 g air dry soil was finely crushed (0.2mm) and 
transferred to 100 volumetric flasks. 10 ml of   K2 Cr2 O7 were 
pipetted in to the volumetric flask and mixed by swirling. About 20 ml 
conc. H2SO4 was gently added and mixed for almost one hour. The 
solution was then cooled and completed to volume with H2 O2, and 
left to settle and 10ml was pipetted from the clean solution into 125ml   
conical flask.  
Back titration:  
To the 10 ml solution in the conical flask about 5 ml of 
orthophosphoric acid and about 10 drops of 0.16 barium sulfonate    
were added and titrated versus ferrous ammonium sulfate (0.5 N).  
The end point was taken when color was dull green then shifted to 
brilliant green (giving one drop end point).  
3.6 Statistical analysis:  
All data were analyzed by using the Analysis of Variance System 
(ANOVA) using the Statistical System (SAS institute, Inc. 1997). 
Least Significant Differences (LSD) test was used to determine 
differences among means (LSD at P<0.05). 
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CHAPTER FOUR  
RESULTS AND DISCUSSION 
4.1 Plant analysis:  
4.1 Fresh weight (g/plant): 
Results showed that application of compost had significantly (P≤0.02) 
increased plant fresh weight. However, the highest yield (35 g/plant) 
was recorded from both L3M2 and L1M2. The lowest values were 
obtained from L1M0, L2M0, L3M0 and L3M1, respectively (Fig. 
4.1). These results clearly showed that reducing irrigation while 
increasing quantity of compost produced higher yields. This would 
possibly be due to the fact that the additions of organic materials 
ameliorate the harsh soil condition (Bardshaw and Chadwick. 1980). 
This agreed with the findings of Richards et al.,(1999) who mentioned 
that there was a significant (P≤0.05) positive effect of manure 
compost application on soil mineral nitrogen and hence improve plant 
growth productivity. Also, this finding is supported by those of 
Sidhu’s et al., (1993) who stated that incorporation of legume compost 
increased maize yield.  
4.2 Dry weight (g/plant): 
The application of compost significantly (P≤0.03) increased plant dry 
weight (Fig. 4.2). However, the highest yield (30.18 g/plant) was 
recorded from L3M2 followed by L1M2 (26.27g/plant) and L2M2 
(19.2 g/plant). The lowest values were obtained from L3M0, L2M1, 
L2M0 and L1M0, respectively. These results showed that reducing 
irrigation while increasing quantity of compost produced similar yield 
to L1M2. Irrespective of irrigation level, plant supplied with 10 t ha-1 
compost produced higher dry matter yield compared to those with 0 t 
ha-1 and 5 t ha-1. This increase were calculated be about 40 and 100%, 
respectively, main effect should decreasing irrigation to 50% while 
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increasing level of compost to 10 t ha-1 produced similar yield as 
100% irrigation. This also indicated that application of compost would 
probably improved water use efficiency. Many study indicated that 
recycling of organic matter improved the soil retention capacity of 
irrigation water (David, 2001). These analyses concluded that 
increased compost and decreasing water content produced similar 
fresh and dry yield as 100% water level. 
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Figure 4.1: 
 Effect of compost and water regimes on average fresh yield of forage 
(g/plant) 
• Vertical lines indicate standard deviations  
• Histogram with similar letter (s) are not significantly different at 
p≤0.05 using Least Significant Difference (LSD)       
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Figure 4.2: 
 Effect of compost and water regimes on average dry yield of forage 
(g/plant) 
                Vertical lines indicate standard deviations   
• Histogram with similar letter (s) are not significantly different at 
p≤0.037 using Least Significant Difference (LSD)       
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4 .3 Plant heights (Cm): 
Plant height (cm) recorded after 18, 32, 46, and 53 days from sowing, 
statistical analysis showed there were highly significant differences 
among all treatments and in all weeks. After 18 days from application 
of compost had significantly (P≤0.0001) increased plant height. At 
this stage of growth, decreasing water to 50 or 75% coupled with 
increased quantity of compost to generally10 t ha-1 produced higher 
plants. This indicated that after 2-3 weeks, reduction of irrigation 
water could produce similar results if there is an increase in compost 
quantity.  However, the highest height was 9.19cm was recorded from 
L3M2. The lowest values were obtained from L1M0, L1M1, 
respectively (Table 4.1 and Fig. 4.3). These results clearly showed that 
reducing irrigation while increasing quantity of compost produced 
higher plant height .These results were in agreement with Barzegar et 
al., (1997) who pointed out that composted baggasse and wheat straw 
compost were found to increase plant height was 213 cm after sixty 
days after sowing of maize compared with un amended soil was 180 
cm. Similarly, in the third week, (Table 4.1 and Fig. 4.4) application 
of compost had significantly (P≤0.001) increased plant height. 
However, the highest height was 16.14cm and was recorded from 
L2M2. The lowest values were obtained from L1M0, L2M0 and their 
values were 6.94cm, 8cm and 9.4cm, respectively. Also, these results 
clearly showed that reducing irrigation while increasing quantity of 
compost produced higher plant height. After the six week, the study 
showed that treatments had significant (P≤0.0001) effect on plant 
height (Table 4.1 and Fig. 4.5). It was found that application of 10 t 
ha-1 of compost in all levels of irrigation water quantity produced 
similar plant height. This indicates that it could possibly be 
meaningful to reduce irrigation water by 50% saving. The lowest 
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values were obtained from L1M0, L2M0 and L3M0 and they were 
10.09cm, 10.29cm and 13.33cm, respectively. These results reflect 
also reducing irrigation water while increasing compost produced 
higher height. After six week, the study showed that treatments had 
significant (P≤0.001) effect on plant height (Table 4.1 and Fig. 4.6). It 
was found that application of 10 t ha-1 compost in level three (L3) of 
irrigation water quantity produced higher plant height was (42.08cm). 
Followed by L2M2 was (34.66cm). The lowest value were obtained 
from L2M0 , L1M2 and L1M0 and they were 11.87cm ,15.9cm and 
15.95cm respectively, these results clearly showed that reducing 
irrigation while increasing quantity of compost produced higher 
heights. These results indicate that combined application of compost 
and irrigation water quantity produced significant effect on plant 
growth. It concluded that in a sandy soil with weak water retention 
capacity can be improved by incorporation of compost at 10 t h-1 level. 
Water scarcity in arid soil necessitates economization and 
improvement of use efficiency. Many studies where support this 
finding (e.g David, 2001, Mtabanegwe et al., 2007).   
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Fig.4.3 Effect of compost and water regimes on average plant height 
(cm)18 days after germination            
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Fig.4.4 Effect of compost and water regimes on average plant height 
(cm) 32 days after germination                                      
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Fig.4.5 Effect of compost and water regimes on average plant height                           
(cm) 46 days after germination                        
 
P≤0.0001
c
b
a
c
b
a
c
b
a
0
5
10
15
20
25
30
35
L1M0 L1M1 L1M2 L2M0 L2M1 L2M2 L3M0 L3M1 L3M2
Treatments
he
ig
ht
 C
m
 
Fig.4.6 Effect of compost and water regimes on average plant height 
(cm) 53 days after germination 
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Table (4.1): Effect of compost management and water regimes on plant height during the season 
 
Days after growth 
18 25 32 39 46 60  Treatment 
Height mean Height mean Height mean Height Mean Height mean Height mean 
M0 4.00 9.26 6.94 10.02 10.09 15.93 
M1 3.03 8.91 9.40 11.56 14.30 33.12 
 
L1 
M2 6.45 
 
9.87 
 
14.85 
 
15.85 
 
25.88 
 
15.90 
 
M0 4.49 7.55 8.00 9.54 10.29 11.87 
M1 5.57 9.87 13.08 15.95 16.10 27.93 
 
L2 
M2 5.11 
 
8.95 
 
16.14 
 
15.35 
 
20.57 
 
34.66 
 
M0 4.96 9.30 11.71 15.75 13.33 21.25 
M1 4.84 8.11 12.64 15.90 16.11 28.81 
 
L3 
M2 9.19 
 
12.60 
 
14.75 
 
23.33 
 
27.62 
 
42.08 
 
probability  0.0001    5.29 0.1733 9.37 .0001 12.43 .0001 14.80 .0001 17.13 .0001 27.57 
Lsd  0.9733  1.9233  2.043  2.565  3.700  6.230  
 
L1 = 100 % of irrigation water regimes                 M0 = control 0 t ha-1 compost 
L2 = 75 % of irrigation water regimes                   M1 = 5 t ha-1 compost 
L3 = 50 % of irrigation water regimes                   M2 =10 t ha-1 compos
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2- Soil analysis: 
2.4.1 Water holding capacity:  
Results showed that application of compost had highly significantly 
(P≤0.0001) increased soil water holding capacity (Table 4.2 and Table 
4.3).The highest value of water holding capacity (17.50 g kg-1) was 
recorded from L1M1 followed by L1M2 (15.88 g kg-1) .These results 
showed that increasing irrigation water while increasing quantity of 
compost resulted in higher soil water holding capacity. These could be 
attributed to the addition of organic material which improves soil 
physical properties. These results agreed with the finding of Sur, 
(1992) who mentioned that organic matter from green manure 
increased water holding capacity. Moreover, it is also supported by the 
finding of Henry (2005). In addition, results showed that L1 had 
significant (P≤0.03) effect on water holding capacity (W.H.C) at M0, 
M1 and M2 (Table 4.3). However, the highest value (17.57 g kg-1) was 
recorded from M2 followed by M1 (16.96 g kg-1), the lowest value 
was recorded from M0 (15.76 g kg-1).This results indicated that 
increasing irrigation to 100% while increasing quantity of compost 
to10 t ha-1 had similar (W.H.C) as 5 t ha-1. Decreasing level of 
irrigation water to 75 %( L2) had resulted in no significant (P≤0.3) 
effect on (W.H.C) at either M0, M1 or M2 (Table 4.3). This result 
indicated that decreasing irrigation to 75% while increasing quantity 
of compost 10 t ha-1 had similar (W.H.C) as 5 t ha-1. Similarly, results 
showed that L3 had no significant (P≤0.09) effect on (W.H.C) at M0, 
M1 and M2 (Table 4.3). However, the highest values were recorded 
from M1 (15.4925 g kg-1) and M2 (15.0875 g kg-1). The lowest value 
was recorded from M0 (13.99 g kg-1). This result indicated that 
decreasing irrigation to 50% while increasing quantity of compost to 
10 t ha1 had similar (W.H.C) as 5 t ha-1. It could be stated at this level  
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That it's recommended to use 5 t ha-1 when irrigation water is reduced 
to 50% in sandy soils. These also, reflect the importance of addition of 
organic matter in such soils with limited capacity to store water. 
2.4.2 Hydraulic conductivity cm/hr: 
Results showed that application of compost had significantly (P≤0.03) 
increased hydraulic conductivity (Table 4.5). However, the highest 
hydraulic conductivity (19.42 cm/hr) was recorded from L3M2. These 
results clearly showed that reducing irrigation water while increasing 
quantity of compost resulted in higher hydraulic conductivity. This 
agreed with the findings of Sidhu and Sur (1993) who stated that 
incorporation of organic materials increased infiltration rate of 1.4 
times the control. Ekwue, (1992) found higher infiltration rate with 
organic matter and attributed that to the addition of organic matter to 
the soil. Similarly, it was confirmed later when Barzegar (2002) 
revealed that application of organic materials had significantly 
increased infiltration rate. The study showed that on all levels of 
compost, (M0, M1 and M2) L1 had no significant (P≤0.2) effect on 
hydraulic conductivity (H.C) (Table 4.4). This result indicated that 
increasing irrigation to 100% while increasing quantity of compost to 
10 t ha-1 had similar H.C as 5 t ha-1. On the other hand, this study on 
all levels of compost, (M0, M1 and M2) L2 had no significant (P≤0.1) 
effect on H.C (Table 4.6). However, the highest values recorded from 
M2 (14.648 cm/hr) and M1 (12.74 cm/hr), the lowest value recorded 
from M0 (10.728 cm/hr). This result indicated that decreasing 
irrigation to 75% while increasing quantity of compost to 10 t ha-1 had 
similar H.C as 5 t ha-1. Moreover, decreasing water to 50% (L3) had 
resulted in significant (P≤0.05) effect on H.C at M0, M1 and M2 
(Table 4.4). The highest value was recorded from M2 (19.605 cm/hr) 
and M1 (12.388 cm/hr), thought they statistically similar, this result 
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indicated that decreasing irrigation to 50% while increasing quantity 
of compost to 10 t ha-1 had similar H.C as 5 t ha-1. It could be 
concluded that application of compost as a source of organic materials 
to soils proved to have a remedial solution to nutrients and water 
storage poor soils such as sandy soils.  
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Table 4.2: Effect of water regimes and compost management on soil 
water holding capacity (g kg-1) 
 
Compost 
management 
W                    water regimes  
  L 1                L2             L3 Mean 
 
Mo 15.76                     15.18              13.99 14.976  
M1 17.57                    14.10              15.49 15.721 
M2 16.88                     14.60             15.08 15.530 
       Mean        16.73                        14.63             14.85            
        LSD                                    0.749 
        Prob.                                    0.0001 
 
 
• L S D : Least Significant Different 
• Prob.  : Probability  
• L 1      : 100 % of irrigation water regimes 
• L 2      : 75 % of irrigation water regimes 
• L 3      :  50 % of  irrigation water regimes  
• M0      : control 0 t ha-1 compost 
• M1      :   5 t ha-1 compost 
• M2      : soil management with 10 t ha-1  compost 
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Table 4.3: Shows statistical differences of L1, L2, L3 at Mo, M1 and 
M2 on water holding capacity (g kg-1) 
 
 Water regimes 
 
Comp. 
L1     
mean 
L2 
Mean 
L3 
mean 
(M0) No. comp.         15.760 b     15.1775 a      13.99 b 
(M1) 5 t ha-1        16.9653 a     14.6250 a      15.493 a 
(M2) 10 t ha-1        17.570   a     14.1025 a      15.087 a 
Probability (P≤0.05) (P≤0.331) (P≤0.09) 
 
Values in columns followed by similar letters are not significantly 
different at P ≤ 0.05 using Least Significant Difference (LSD)  
 
Table 4.4: Shows statistical differences of L1, L2, L3 at Mo, M1 and 
M2 on hydraulic conductivity (cm/hr) 
 
 Water regimes 
 
Comp. 
L1     
mean 
L2 
Mean 
L3 
mean 
(M0) No. comp.         11.470 a     10.728 b      9.755 b 
(M1) 5 t ha-1        12.540 a     12.740 a      12.388 a 
(M2) 10 t ha-1        15.310  a     14.648 a      19.605 a 
Probability (P≤0.2) (P≤0.13) (P≤0.05) 
 
Values in columns followed by similar letters are not significantly 
different at P ≤ 0.05 using Least Significant Difference (LSD)  
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Table 4.5: Effect of water regimes and compost management on 
hydraulic conductivity cm/hr                                             
 
 
 
Compost 
management 
W                    water regimes  
  L 1                L2             L3 Mean 
 
Mo 11.88                  10.73              9.755 10.651 
M1 12.54                   12.74             12.38 12.556 
M2 15.31                   14.65              19.60 16.521 
       Mean          13.107                 12.705             13.916        
       LSD                                 3.1608 
       Prob.                                0.0387 
 
 
• L S D : Least Significant Different 
• Prob.  : Probability  
• L 1      : 100 % of irrigation water regimes  
• L 2      :  75 % of  irrigation water regimes  
• L 3      :  50 % of  irrigation  water regimes 
• M0      : control 0 t ha-1 compost 
• M1      :   5 t ha-1 compost 
• M2      :  10 t ha-1  compost 
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2.4.3 Cation exchange capacity:  
Results showed that application of compost highly significantly 
(P≤0.0001) improved cation exchange capacity (Table 4.6). However, 
the highest value (11.41 C mol (+) kg-1 soil) was recorded from 
L1M2). These results clearly showed that reducing irrigation while 
increasing quantity of compost produced higher cation exchange 
capacity .This attribute to the addition of organic matter to the soil, 
this agreed with the finding of Hudson, (1994) who stated that 
improving soil cation exchange capacity. Changing quantity of 
compost had significant (P ≤ 0.0004) only at 100% level of irrigation 
water. At this level, increasing compost from 5 t ha-1 to 10 t ha-1had 
significantly increased CEC from 7-8 to 11.41 C mol (+) kg-1 soil. In 
general, decreasing level of irrigation water had masked the benefits 
of compost, though at level L2, application of 10 t ha-1 had resulted in 
50% increased CEC compared to M0 and M1. These results agreed 
with the finding of Hudson (1994) who mentioned that addition of 
compost to soil increased CEC. More over, it's also supported by the 
finding of Brady et al., (2000).  
2.4.4 Organic carbon g kg-1: 
Results showed that application of compost had significantly 
(P≤0.0015) increased soil organic carbon. However, the highest value 
(9.675 g kg-1) was recorded from L1M1 followed by L3M2 (Table 
4.8). The lowest values were obtained L3M0 , L2M0 and L1M0 their 
values 1.230 g kg-1, 1.396 g kg-1 and 2.294 g kg-1 respectively. These 
results showed irrespective of the level of irrigation water, application 
of compost had increased soil organic C from 1.23-2.294 g kg-1 to 
2.527-9.675 g kg-1 .This clearly showed that compost is a good source 
of soil organic matter resulted in increase of O.C. Many research 
workers had found that compost for example, Saad (2004) studying 
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the effect of bagass and Azidirachta India residues in agriculture 
showed that in sandy soil O.C% increased from 0.2999 to 3.091 %.  It 
could also be pointed out that L1 had some effect on organic carbon 
(O.C) at M0, M1, and M2 (Table 4.9). However, the highest value 
recorded from M1 (9.676 g kg-1) followed by M2 (6.018 g kg-1). The 
lowest value recorded was from M0 (2.294 g kg-1). This result 
indicated that increasing irrigation to 100% while increasing quantity 
of compost 10 t ha-1 had similar O.C as 5 t ha-1. Results showed that 
application of compost when irrigation level decreased to 75% (i.e. 
L2) had no significant (P≤0.3) effect on O.C at M0, M1, M2 (Table 
4.9).However, all values recorded from M0 (1.397 g kg-1), M1 (3.491 
g kg-1) and M2 (2.86 g kg-1) were statistically similar. This result 
indicated that decreasing irrigation to 75% while increasing quantity 
of compost 10 t ha-1 had similar O.C as 5 t ha-1. Further decrease of 
irrigation water to 50% (i.e. L3) showed that compost application 
significant (P≤0.006) effect on O.C at M0, M1, M2 (Table 
4.9).However, the highest value was recorded from M2 (8.213g kg-1). 
While the lowest value was recorded from M0, M1 1.23 g kg-1 and 
2.527g kg-1,respectively. This result indicate that decreasing irrigation 
to 75% while increasing quantity of compost 10 t ha-1 had similar O.C 
as 5 t ha-1. It could be pointed that to have a significant increase in soil 
organic C, it is important to increase level of compost to10 t ha-1. 
Absence of significant difference between the control and M1 may be 
due to the fast decay of organic matter under sandy soil if application 
levels are two small. Also, these agree with findings of Saad (2004). 
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Table 4.6: Effect of water regimes and compost management on 
cation exchange capacity C mol (+) kg-1 soil                   
 
 
Compost 
management 
water regimes 
  L 1                L2             L3 Mean 
 
Mo 7.06                 9.23                2.44 6.240 
M1 8.690                  6.790              1.36 5.615 
M2 11.41                 5.01               1.90  6.610 
       Mean              9.050            5.01                 1.90
       LSD                              1.769
       Prob.                             0.0001
 
• L S D : Least Significant Different 
• Prob.  : Probability  
• L 1      : 100 % of irrigation water regimes  
• L 2      :  75 % of  irrigation water regimes 
• L 3      : 50 % of  irrigation water regimes  
• M0      : control 0 t ha-1 compost 
• M1      :   5 t ha-1 compost 
• M2      :  10 t ha-1  compost 
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Table 4.7: Shows statistical differences of L1, L2, and L3 at Mo, M1 
and M2 on CEC C mol (+) kg-1 soil 
 
 Water level 
 
Comp. 
L1     
Mean 
L2 
mean 
L3 
mean 
(M0) No. comp.         7.0625 b     6.518  a      2.118 a 
(M1) 5 t ha-1        8.6925 b     6.793  a      0.869 a 
(M2) 10 t ha-1        11.4125  a     9.235  a      1.575 a 
Probability (P≤0.004) (P≤0.4) (P≤0.5) 
 
Values in columns followed by similar letters are not significantly 
different at P ≤ 0.05 using Least Significant Difference (LSD)  
 
Table 4.9: Shows statistical differences of L1, L2, L3 at Mo, M1 and 
M2 on organic carbon g kg-1 
 
 Water level 
 
Comp. 
L1     
Mean 
L2 
mean 
L3 
mean 
(M0) No. comp.         2.294 b     1.397 a      1.23 b 
(M1) 5 t ha-1        9.676  a     3.491  a      2.527 b 
(M2) 10 t ha-1        6.018  a     2.860  a      8.213  a 
Probability (P≤0.07) (P≤0.3) (P≤0.006) 
 
Values in columns followed by similar letters are not significantly 
different at P ≤ 0.05 using Least Significant Difference (LSD)  
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Table 4.8: Effect of water regimes and compost management on 
                 organic carbon g kg-1  
                 
 
Compost 
management 
W                    water regimes 
  L 1                L2             L3 Mean 
 
Mo 2.294                   1.396             1.230 1.640 
M1 9.6750                 3.4910           2.527 5.231 
M2 6.018                 2.8590            8.212 5.697 
       Mean         5.996                    2.582              3.990     
       LSD                                 2.4215  
       Prob.                                 0.0015 
 
 
• L S D : Least Significant Different 
• Prob.  : Probability  
• L 1     : 100 % of irrigation water regimes  
• L 2     :  75 % of  irrigation water regimes 
• L 3     :  50 % of irrigation water regimes  
• M0     : control 0 t ha-1 compost 
• M1     :   5 t ha-1 compost 
• M2     :  10 t ha-1  compost 
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CHPTER FIVE 
CONCLUSIONS, RECMMENDATION AND SUGGESTION FOR 
FURTHER STUDIES 
5.1 Conclusions: 
1- The study proved that reducing irrigation water to 50% while 
increasing quantity of compost to 10 t ha-1 produced higher fresh 
weight, higher dry weight and higher plant height during all weeks of 
growing. 
2- Both compost management (5 t ha-1 and 10 t ha-1) were good 
sources for nutrients and improvement of soil quality. 
3- Treatments showed significant effect on soil propertis. Increasing 
irrigation water to 100% combined with 10 t ha-1 resulted in higher 
water holding capacity.Similarly, reducing irrigation water level to 
50% while increasing quantity of compost resulted in higher hydraulic 
conductivity and produced high organic carbon. 
5.2 Recommendation: 
Since irrigation water is one of the main constrains in sandy soils, 
application of 10 t ha-1 of compost will be useful in improving water 
use efficiency as 100% irrigation.  
5.3 Suggestion for further study: 
This study focused on reducing irrigation water in sandy soil and 
enhancing soil quality using compost, further study may concentrate 
on the residual effect of compost on soil stabilization. 
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